(Z. Naturforsch. 23 a, 1093-1094 [1968] ; received 6 May 1968) PRICE and WALKER 1 and also FLEISHER et al. 2 ' 3 discussed the origin and nature of fossil fission tracks in natural mica samples and attributed them to the spontaneous fission of Uranium-238. The distribution of these spontaneous fission trades in these samples could be studied by selective etching and counting in an optical microscope and these data were successfully used for the determination of their solidification ages. The fission track ages, determined by FLEISCHER et al. 2 for several varieties of mica samples agreed reasonably well with the K -Ar ages and Pb -P ages of these samples in some cases but disagreed considerably in other sets of samples. This stiuation appeared interesting and it is thought worthwhile to have an independent check on the correlation of ages determined by fission track counting method and by other radioactive decay methods.
Experimental
Freshly cleaved mica samples from Bancroft, Ontario; Faraday Township, Ontario; Keystone, South Dakota and Magnet Cove, Arkansas, having a thickness of 20 /um and an area of 1 cm 2 are selectively etched with 12 -24% hydrofluoric acid till the characteristic features of the fission trades are clearly developed in these samples. These fossil damage trails were counted in a Zeiss Universal Photomicroscope, equipped with "Nomarski" phase-contrast and interference-contrast optical system, at a magnification of 400 x. Each sample needed about 6 hours for complete scanning and it was scanned twice to avoid manual errors. The average value (Ps) of the spontaneous fission track density determined for each sample is given in Table 1 .
In order to determine the induced fission track density due to U 235 , the samples were sealed in quartz ampoules and were irradiated in the Swimming Pool Reactor of the University of Missouri at Rolla at an integrated thermal neutron flux of ~ 10 16 neutrons/cm 2 , along with both gold and uranium monitors. U 235 undergoes thermal neutron-induced fission and gives rise to a new generation of freshly created fission trades. The samples were re-etched with HF under the same conditions as before and the new generation of fission trades were counted in the optical microscope. The correction due to the fast neutron induced fission contribution to thermal neutron induced fission was found to be < 4%. The average value of induced-fission trade density (2 P,) measured in each sample is given in Average 24 ± 8 a) Except 5 b -5 g, the rest of the samples were etched with 12% HF for one minute at 25 °C. Samples 5 b -5 g were etched with 24% HF for 2 hours at 25 °C. b) The thickness of the samples were « 20 fx. c) Biotite-B from Bancroft, Ontario contained some quartz impurities. In order to determine the neutron flux (<Z>) to which the maca samples were exposed in the reactor, the Au monitor was gamma-counted with a Nal(Tl) crystal, using Nuclear Data 512-diannel analyser (dead-time losses <C2%). The area under the photopeak 0.412 MeV was used to calculate the absolute disintegrations per sec by standard methods and the thermal neutron 1 flux was calculated. Also, Mo" was radiochemically isolated from the U-monitor and it was beta-counted using and end-window gas-flow proportional counter. The neutron flux calculated by both these methods are in good agreement. An average value of 1.33 x 10 12 neutrons/cm 2 /sec was used for the neutron flux (0) in the calculations given below.
The ratio of spontaneous fission tracks (Ps) to the induced fission tracks (2 Pi) is a function of the age of the mica mineral and using the following equation, the age, T, of the micas are calculated. By using the Ps/2 P; ratio, the uncertainties in the fission fragment ranges and the etching effeciencies of the mica samples are eliminated.
Results and Discussion
The ages obtained for several micas are given in Table 1 . For comparison, the estimated ages of the regions from which the samples were collected were also given in Table 1 . The details about the etching conditions and sample thicknesses are given below the table.
The biotite from Magnet Cove, Arkansas yielded a solidification age of ~ 10 8 years by the fission track counting method. Of those samples studied here, the muscovite from Keystone, South Dakota seems to be the youngest, having an age of ~ 25x10® years. On the other hand, the biotite from Bancroft, Ontario and the lepidomalane from Ontario appear to be old samples which yielded about ~ 225 x 10 6 years and ÄJ 90 x 10® years, respectively.
The solidification age for the Magnet Cove biotite was independently determined by the K -Ar method to be ÄS 95X10® years [ERICKSON and BLADE 5 ]. The sample used in this work was the same sample used for K -Ar dating. The close agreement between the fission-track counting method and K -Ar method in determining the age of this sample is good.
Also, FLEISCHER et al. 2 studied the biotite samples from Bancroft, Ontario and found a solidification age of 355 + 40 million years. In this work, the biotite samples from the same region yielded an average age of ~ 225 million years. Within experimental errors, the agreement between the ages from this work and those of FLEISCHER et al. 2 is good. However, it needs to be pointed out that the estimated age of this region (by Pb -Pb dating) is about 10 9 years and is well above the values obtained here.
The fission track ages for muscovites from Keystone, South Dakota and for lepidomalane from Faraday Township, Ontario are not available to us in literature so that a comparison could be made. However, the estimated age for Faraday Township, Ontario is about 1800 million years and it is well above the fission track age found here. The case is similar with Keystone, South Dakota.
One interesting conclusion seems to be apparent in this study. In case of relatively young biotite 10 8 y) from Magnet Cove, Arkansas, the fission track: ages agreed very wel with the K -Ar ages, whereas in case of relatively old (T ÄS 10 9 y) micas -biotite from Bancroft, Ontario and lepidomalane from Faraday Township, Ontario, the fision track ages are comparatively lower to the K -Ar ages estimated for these regions. Also, FLEISCHER et al. 2 found that several old lepidolites (Africa) and some muscovites (Canada) yielded considerably smaller fission track ages than ther ages of ÄS 10 9 years, obtained by other radioactive decay methods. This discrepancy seems to be related to the fading of fission tracks at relatively high temperatures. If the samples were subjected to relatively high temperatures for long times 10® years) or suddenly if the environmental temperatures raised very high, at some stage in the thermal history of the sample, it is possible that the fission tracks could be easily annealed. The experimental data indicate that in case of young samples (r~10 8 y) the track-fading effect seems to be negligible whereas in case of old micas, the track-fading seems to have played a key role.
